o-Thirteen cases of cerebral cavernous angiomas are reported, and their radiological and pathological features are reviewed. The clinical presentation was variable: 53.8% of patients had seizures, 30.8% intracerebral hemorrhage, and 15.4% focal neurological signs, including one unusual case that presented as a cerebellopontine angle tumor. The computerized tomography (CT) scans were abnormal in all cases. Angiography was positive only when there was mass effect due to associated hematoma. Surgery was performed in 12 cases with good results. The prognosis of the ! 3 cases was favorable, with no mortality in this series. These data suggest that the combination of a recent seizure disorder with a hyperdense intracerebral nodule on the CT scanning should alert the neurosurgeon to the possibility of a cavernous angioma.
O
VER the years, vascular malformations of the central nervous system have been the subject of diverse pathological interpretations, a fact which has caused some confusion in definition. 4 At present, the majority of authors accept the classification proposed by Russell and Rubinstein 9 who divided the group of "vascular hamartomas" into: capillary telangiectases, cavernous angiomas, venous malformations, and arteriovenous malformations. These lesions are considered to be of congenital origin and are clearly differentiated from vascular neoplasms. 9 This report is concerned with cavernous angiomas. The reported incidence of these lesions appears to be increasing over the last few years, probably due to earlier diagnosis made possible by the introduction and widespread use of computerized tomography (CT). We believe that, in the majority of cavernous angiomas, the diagnosis can be suggested from the clinical history combined with the neuroradiological findings, particularly from CT scans, and that their treatment is surgical extirpation. These lesions are benign and the outcome of these cases is usually favorable. Our experience with 13 cavernous angiomas treated between July, 1979, and March, 1985 , is reported here.
Summary of Cases
This series includes all patients treated at our hospital between July, 1979, and March, 1985, with a diagnosis on discharge of cavernous angioma. There were 13 patients: six males and seven females ( Table 1) . The patients had the following clinical presentation: 53.8% had seizures; 30.8% showed signs of intracranial hypertension; and 15.4% had focal neurological deficits.
All 13 patients underwent CT brain scanning with a second-generation EMI 5005 unit before and after intravenous injection of contrast material (100 cc of iothalamate meglumine). Eight patients had hyperdense lobulated nodules, one presented a ring-like lesion, and the other four had hematomas. After the intravenous injection of iodinated contrast material there was homogeneous contrast enhancement of the nodules. They were usually located at the periphery of the brain, being generally subcortical, and unless they were large or complicated with acute hemorrhage, they did not present mass effect ( Table 2 ). The CT scans were nonspecific and were interpreted as meningiomas, granulomas, or ruptured arteriovenous malformations. Angiography was carried out in six cases in which meningiomas or arteriovenous malformations were suspected. Angiography was performed using a femoral approach with selective catheterization and film series extending up to 9 seconds.
Twelve of the 13 patients underwent surgery, with good results (Table 3) . Pathological confirmation was obtained in all. The lesions were supratentorial in 77% of the series and infratentorial in the others. Case 3 had 
Case 5
This 22-year-old woman had a l-year history of left facial spasm, progressive left facial weakness, and occasional vertigo. On admission the neurological examination revealed left seventh and eighth cranial nerve palsy. ACT scan showed an extra-axial tumor in the left cerebellopontine angle, characterized by increased attenuation values, which enhanced with administration of contrast material (Fig. 1) . At surgery, a cavernous hemangioma that extended into the left internal auditory canal was resected (Fig. 2) . The patient was discharged with a mild left facial palsy.
Case 7
This 24-year-old man had the sudden onset of headache and right hemiparesis. Neurological examina- tion showed a right hemiparesis with a positive right Babinski sign. The CT scan showed a left parietal hyperdense lesion with ring-like enhancement after intravenous injection of contrast material (Fig. 3) . Left carotid angiography revealed an avascular left parietal mass. During surgery, a recent 2.5-cm hematoma was drained. The histopathological studies of the resected tissue were compatible with a cavernous hemangioma. The patient was discharged with a slight right paresis.
Case 11
This 36-year-old woman had a 10-year history of generalized seizures that were difficult to control with medical treatment. A C T scan showed a right subfrontal hyperdense tumor that enhanced with iodinated con- trast medium; the lesion was diagnosed as compatible with meningioma. The patient refused further studies. At surgery, a firm encapsulated 4 x 3-cm cavernous hemangioma was resected. She was discharged in good condition and has been seizure-free on anticonvulsant medication.
Discussion
Intracranial cavernous angiomas are congenital vascular malformations composed of thin-walled sinusoidal spaces lined with endothelium (Fig. 4) . There are no elastic or muscular layers and no intervening nervous tissue is found, which distinguishes them from telangiectasis. Their size is variable, the smallest appearing as a petechia and the largest as well circumscribed "reddish" nodules. 6'9 They rarely appear as cystic tumors, 8 and occasionally they a r e calcified. 6'7 It is not unusual to find thrombosis or hyalinization of the walls of these lesions. Frequently there is astrocytic gliosis in the surrounding neural tissue, and hemosiderin deposits secondary to focal hemorrhages or hypoxia. There are no important feeding arteries and the drainage veins are small. 6'9 The majority of the patients in this series were diagnosed during the third, fourth, or fifth decades of life, with neither sex predominating. Familial occurrence has been reported to be unusual, 3'4'9 but was present in Cases 3 and 4, although there was no pathological confirmation of the diagnosis in Case 4. Most angiomas are supratentorial in location, 11'3' 14 as were 77% of our cases. Multiple lesions have been observed in 2.5% of cases, 14 and were seen in one of our patients (Case 3). Occasionally cavernous angiomas present in the subarachnoid cisterns 5 as extra-axial masses. An example of this unusual presentation was seen in Case 5, where the tumor was located in the cerebellopontine angle with involvement of the seventh and eighth cranial nerves. A similar case has been described in the literature) 2
In our series, 54% of the patients presented with convulsions, a figure in agreement with previous reports. 4'13A4 Seizures can be focal, generalized, or both. When they are present for a long time, they are usually difficult to control, as in Case 11. Signs of intracranial hypertension due to rupture of the angioma and hematoma formation caused 31% of these patients to seek medical help; this percentage is slightly higher than in previously published reports. 4'13 Three of the patients in our series also had focal signs; two (15.4%) of our cases presented only with focal neurological deficits, agreeing with previous series. 4 The skull x-ray films offered no diagnostic information, except in Case 5. The CT brain scan was the most useful examination, showing precisely the location and morphology of the lesions, as described by other authors; 2a~ however, the findings were nonspecific. In only one patient (Case 10) was the diagnosis made before surgery. The diagnosis of cavernous angioma should be entertained in middle-aged patients who present with seizures and show a hyperdense parenchymatous nodule in the CT scan.
Previous reports 1"2'4'13'14 have stressed the benefits of surgical extirpation of peripherally located cavernous angiomas, since bleeding can occur in these lesions with substantial morbidity and mortality. These lesions are generally well demarcated from the surrounding brain and can be resected without major residual neurological deficit. In our series, 12 patients underwent surgical treatment with good outcome (Table 3 ). In the one exception (Case 4), the lesion was located deep, and the risk of surgery was thought to be unacceptable.
In cases with hemorrhage it is important to obtain tissue, usually from the area surrounding the lesion, for histopathological studies. It is recommended that in these cases an early postoperative CT scan be obtained to confirm the total resection of the angioma together with the hematoma. The majority of patients who presented with seizures achieved control of their convulsions after surgery, and it was possible to reduce the anticonvulsant treatment in one case (Case 2). In another case (Case 9), there were delayed seizures that required modification of the therapy.
We suggest that surgical excision of accessible lesions is indicated because there is a possibility of bleeding and the presence of a tumor cannot be completely excluded.
